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a= F AAA #2 (Crassostrea gigas Thunberg)»b UE% He, 32] 
SUAE "LS (Crassostrea nippona Seki)9] FAA 2A NS xe] AS} 
q v|zz-eekbDNA ABBAS su. 

Jag AA Agza} DNA a7 A A9 BS 9bP18kbz^ FUsge 
4 as FA AAE] ALE Y 22 kb BEI 278 veniad. etg 
ASS esc 82-92 AGALS Asad BAYS ag A Ag Hag 
mtDNA] BamHI} Bell 22]; Xhol ADA) SYA DNA 8AA) yeye 
S4°] UM. FA AAA ANAA ABS (pe Yata Aa HEA 
296. 73 TAL SABAS BAO qE gea BS Alde 5269] pe 
BA, Her} AAE, F PAE F 42269] AINA JHSS He FAAA 
& usulsiu. 
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Ze AAs] HEM (Pelecypoda), &UExssl(Pterimorphia), 2A (Pterioida) 2 
L#(Ostreacea)o] $e RME Gal 2 So BHD Uen (Torigoe, 1981), 2 
FUE 100 lel AO! Bay s)uk(42t, 1976). 244 9] Ege] HAHAE 4AE 
= 14°] UA 2 BHAA] dere] SRS} AA Sch. AAAA $e] Geto A14] BES 
Aez SAA SME 8$] EAA, o] Z AVA 7PS $89 SS 3 E. Crassostrea 
gigas€ eli FES, A, Tae A Aco] 2a] Bese Aez cepa] Ary. ayy 4 
zo wee] He JAREZ AAA 35 Gest Bla AAs alas SF. 1973) AAS 
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i1 9 ze eA M ges AZ, Crassostrea nipponall AL WAAG 
(9t S, 1995). l 
BAPE P 4, dae g YE JEA az, aa as FAIA AEE as 
Zu w 479] FAA HS cab sse ugEzzeb DNA(mtDNA) 89E4£€ 
ANS, ape] Be] esp; WE mtDNA ABBAS mtDNAZL WEA A DNA 
Hs) w= zz m oMo|x(Brown et al., 1979) BAAS sm] AASIAA FARF AA 
Yai, DNA AZ e| AJ WE SIS PAL BO] SU B SAS] FAA AAHAS F 
Seu] Fo} Co] S53) Wo(Avise and Lansman, 1983: Brown, 1983: Rand and 
Harrison, 1989: McLean et al., 1983: Skibinski, 1985: Sounder et al., 1986). "1e 
^| E ATE mtDNA BABYS Sate As tee] #44 Wels TVs Blo test 
uso] FL $A HABAS YA a BHA AAS speed 72S Asp) Ast 
ei PAJAR. 


Ag X mam 

szEzzeokbDNA #48 AP FASE 19944 6-92 BZ] teal a7sozre| ql 
$ 15] AA, AAG 1). A3 AAMI See Sd BAT Asa sees) zat 
Ze, dae Hee Gd Pat Aaa Lg AS uepdep 1993 69) AEF AH 
E 2S AS 8A AY SST BIA Stel JAR EETA x Sls BF, GY OT 
d As, UEA Fe 1904d 498 sbzo]epe re] FUG HRS HAA dns] gaza e 
38° 


34° 
o: Collection sites 
Bl: Transplanted farm 

126° 126° 130? 


Fig. 1. Collection sites of oysters in west (1), south (2) and east (3) coasts and transplanted farm in Korea. 
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SUH SEAT JA, SY Sol FS MESS. sx mee yee 32 gaz q 
d£ 379 43] AAJA ZS bebe] APs. MREDEH c3 Sb8)AMPOSKO 
Chem.)*+ Boehringer Mannheim(BM)At AFS ALIA. 7]Eb 3824-2 Sigmar} A 
EE ASAT. 


npezcst DNA = 

zZ dà Xi 257 m4 10 g£& 10899] TEK 4489(50 mM Tris-HCl. 10 mM 
EDTA, 1.5% KCl, pH 7.5)9] e] 4472 sk, FA spm]goezgA] PAIA va. 
AAE 15 ml QAJA £4! $ pasteur pipettes Asbo] xke] 15% sucrose- 
TEK &9|$£€ ANS ze] ost AAs] beu. BAS 4C, 4000 x gay 
LOE AJEJI PSAs al AAEH $71 3X 10000 x gaa 20482 cde] AMVs 
FAA. JAE 30 mle] EST &98(100mM EDTA, 10 mM Tris, 150 mM NaCl, pH 
8.022 IAA E AIS So] APRs Ezgo} HS Jaga. 

oere} DNA #2 Birnboim# Doly(1979) 4PH-& MÆ Palva2} Palva(1985) 
9] "WE ASIA. vpEXE-opb LJA ADHERE x4 gud 200 wl BA I(50 mM 
glucose, 10 mM EDTA, 25 mM Tris-HCl, pH 8.0) € o] Salam 400 ule] $A II 
(0.2 M NaOH, 1% SDS) & 7lele] v] &wxelet FS AAAH. 300 aA LA III(3 M 
potassium acetate)£E 47A 5] 4 Sst] 12000 x gar] 3047 94g. zea 
e| xd AEs AFA SPS È 5000 x gol^] 10472 Azaga AAA X-uje] o] 
PEs 7e 12000 x gel^] 1587 AA esto] mtDNAS JAAA. JAS mtDNA 
= 20 u9]| TE &9l(10 mM Tris-HCl, pH 8.0. 1 mM EDTA)&z £&se^zl| = AJEA 
Ale] ABST. 


mtDNA Aste Hal} BHA 

NESE} DNA d4ue AAA MoE BASED FSF AN be esu Al 
GRASS ASIA SEALS 8459] AMAA(BamHI, Bell, EcoRI, Hindlll, 
KpnI, PstI, Xhol, 2e]: Xba) AAAG. 9t AHA] ABS mtDNA He 4 
& 500 ng 18S AIAH. WSs 24 ig AA Weerd zb SA SRA] pe] ub 
=} 164121 Set FAIAL (Maniatis et al., 1982) SSA 3 0.8-1.0% agarose A A 
lase SAY mtDNA ABS HAAA. Upholt(1977)9] FAS co] Rs zt ade] 
mtDNA 42482] °] SE] Bet} Yas due SEAN] yS(FR)S 9x Feel gaa 
FRA) 4 AJALE BIE AIAG BIVEDARS AAAA. dzzÉsbe] ge 
B72 3s SEE UPGMA Piel Jar 2 AJS 498A (Sneath and Sokal, 1973). 


aon 


vr F AACA, AADF UEZ H 3HE(Crassostrea gigas) 17D as X€ 
a ube] (Crassostrea nippona)9] AAA Bol=S xs] Aso] mtDNA BBB 
= TIFIGA. Bay} YEA Azo] mtDNA zi] ATAA At AD AF 18 kb BEB 
AA SUIA Heke Bart AEA mtDNA a71 22 kb 4 xsud(adg 2). aa 
£4 BamHle|d Bgll£ AtsAS A A 2742] mtDNAE BF side] Sog Maas] 
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Fig. 2. Electrophoretic patterns of undigested mtDNA from two oyster species, Crassostrea gigas and C. 
nippona. Lane a: mtDNA from Korea West Sea, b: South Sea, c: East Sea, M: size marker DNA (A DNA/Hindlll). 


Arrows indicate the supercoiled form of mtDNAs. 


o| oS xe Ee] dist JARAH spp ze S + aad. 244 Ge ARESE 
ds DNAd3u JAE dA ze ze e xs ua desc. A ^9 Hee] mtDNA 
2 BamHI, Bell 22a Xhole£ AYA uw Gert DNAd3zs| BIE SAHA. 
2 $ Ag) #2 mtDNA BamHI, Bgll, HindIII, Pst], 22a Xhol Addy FA 
$t DNA AAS ngg. stt AEA mtDNA BAHBAS FSH HaIAS WB 
ARAA AoA ^ ABS] SER] depkeu As] AAEL YE GE BAS su. 
zt A Z mtDNA Ae ARs a]stE Emo] Yt SAAS} mA SSAUTS 
caps] E AIHE 1) Ae Yale! AS ‘mtDNAAME 157, AAHAS 167, 9£E 

A, ae]; ts seb AFANES 11749] $858-T£ BAG. 4 ASU zs3mvc A 
z yaha alsperabepa] lie 7.3 SS ZAA UAT, Ugo] Yalots} AEA 
674, 2e] AAAY JENA ae Eps. 4| AAI VEE uss] SERATE 
ASS] var) 4bubpo x Ae XS BAG. Ss] GEA Pert dat AEE EE: 
dab FUE AAG. x 19 JAAP S34 2 YS(FRA dzls&(pa)£E T 
IAHE 2). HSI] d$ BH AAAA AMIIN FRE 0.712 7s BRLA p = 0.02 
act, week» YEA AS Apolo F = 0.525 p= 0.04924 AIt YEA 3b At 
o]t F = 0.333} p= 0.079 z:& Ue a. ex up xxt Axes] FEES] Mad 
+ FRE 0.0044 0.15 AZL pe 0.129144 1.00 4019 WS BA. zb xm AAA 
mtDNA 9739-9 Ee 44 tE ex Bands EAE ud 3) HH Peles 
AAH Aso] 2269] 7b 7$ PARAE BAD OS Agy YB Fete 5269] 
JAHRES QE cdam BAC. 4 xe FSH HHS g ZAAL 42%) $e Y7) 


4. 2—29 0722/0} DNA #0] 239 


Table 1. Comparative analysis of mtDNA fragments among oysters from four localities. 


Restriction enzymes 


Species Localities 
EcoRI BamHI Hindll Xhol  Psti Bgl  Kpnl  Xbal total 
Crassostrea gigas WS/SS 1 1 4 2 2 1 0 0 11 
WS/JH 0 1 0 2 0 1 0 0 4 
SS/JH 0 1 0 2 0 1 2 0 6 
C. gigas/C. nippona WS/ES 1 0 1 0 0 0 0 0 2 
SS/ES 0 0 1 0 0 0 0 0 1 
H/ES 0 0 0 0 0 0 0 0 0 
Abbreviations: WS; Korea West Sea, SS; South Sea, ES; East Sea, JH; Japan Hiroshima 
Table 2. Genetic divergence of mtDNA among Crassostrea gigas and C. nippona populations. 
Localities 
Species 
SS WS JH ES 
zoei Tuer. ud Um 
Crassostrea gigas SS — 0.71 0.52 0.08 
WS 0.02 — 0.33 0.15 
JH 0.04 0.07 — 0.00 
C. nippona ES 0.16 0.12 1.00 — 


The above diagonal are total proportion of shared restriction fragments (F), the below diagonal are nucleotide 


sequence divergence (p). 
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Fig. 3. Dendrogram produced from UPGMA clustering of mtDNA nucleotide sequence divergence among 


populations of oysters, Crassostrea gigas and C. nippona. 
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E APIS sol] AAS YE (Crassostrea gigas)9] $44 A4 AFWAS Zaks 
7] Heo] $t F Agg Asa west ae ae8x a4 uS 2(Crassostrea nippona) = 
daez EzE} DNA S8 EAE FAAA. EEEo} DNA a7]gA9p4] 4] AS 
AZA Ub F 18 kbe] z7]g& PALY HAEA AL 9b 22 kb JERA zm) Ha oz 
a78 -Wmu.emesuzs mtDNA“! DNA AR a7} AI Aaesg 39. edu $F 
Sj] at EZcE ARES] VS zb AA mtDNA 8A eye zb x|ejzte] mtDNAAMA 47 
dz|43H&-& 9b c^ MA AF Qa FAA Hols Bs} aaga Vez ZAPAS ma 
T RA QA. FHS EME sy YAHA AAA Azo] Bt A7)aABSeS p = 0.022 
Yet. e| ge RR PISESS OF, cao asst ASES Seo] quz ge og 
7]|^]3-&(Avise and Lansman, 1983: Hale and Singh, 1986: McLean et al.. 1983: 
Zwanenburg et al., 1992: Koh et al., 1993: Lee and Park, 1992: Graves et al.. 
1984: Latorre et al., 1986: Sounder et al., 1986)9] Yea GA Se Zo] spen 
l= mtDNA FAA Woe|7] QAAA gESTZ G Mg ue dopnd(Kessler and 
Avise, 1985)9] 708 zo syg. 

4 AATA ANARE EUS AAA AVAE 24A AL up A A Ho 
^| 2269] d7]x]& & Ho] 7} SS SAIS yee oS AAA QEA gz 
5762] ANAVES WAS ZAMS BAG, quee Sy FAA ele zx 7s 
9.€ XS " mtDNA JAAA EJE "und 2% JEN ALE xsv] Eb BRB 
= 4847€ stu(Shields and Wilson, 1987). °] ARA JAL wp 9x Aalt} delet 
a PEL F 100zb Ae] aan tarts} EAGLE F 25090A Ao] Esp] Bowe aga 
TU. HEr HS, F Sto] SASIAME E Apo] APs ARESE os kom 
FPI + FA WF ARVO Ss] YEA Pez} ys aooe 2348o] sue gga 
de] JA Bt ANNAA ABS] 42%S YAAA. 

Holz ATAN Bar Heo] PHM BH PAA Sys YAAN Mag AAL 
MESS] BAP xu gage] gr}. | 
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Mitochondrial DNA Variation in Oysters (Crassostrea gigas Thunberg 


and C. nippona Seki) Populations from Korea and Japan 


Mi Seon Park and Sang Hae Kim* 
(Division of Aquaculture, Department of Aquaculture, National Fisheries Research & Development Agency, 
Pusan 626-900; *Department of Biology, Inje University, Kimhae 621-749, Korea) 


The nucleotide sequence variation of mitochondrial DNA were investigated by eight 
restriction endonucleases from two oyster species, Crassostrea gigas collected from 
two localities of South Korea and one locality of Japan and C. nippona collected from 
one locality of South Korea. The total mtDNA size in the oyster, C. gigas, from the 
three localities was approximately 18 kb and that in C. nippona was 22 kb. The 
restriction fragment patterns of mtDNA in C. gigas from the three localities by BamHI, 
Ball, and Xhol digestions were identical to one another. The degree of mtDNA 
sequence divergence of C. gigas between the two localities in Korea was 296 and that 
between Korean and Japanese C. gigas was 596. The amount of sequence divergence 
between the two species of oysters was 42%. 


